The present study investigated trends in reported energy intake, macronutrient intake, physical activity level (PAL) and body weight and effects of excluding under-reporters (UR). Dietary intake and time spent in sixteen activity categories were recorded by 887 female university students (median age 29 years) from 1988 to 2003. Energy expenditure (EE) and PAL were measured using a factorial method. All data collected were self-reported. Individuals with reported EI:EE , 0·76 were classified as UR. The remainder were classified as nonunder-reporters (NUR). Trends were determined from simple linear regression of median data for each year for the entire cohort (ALL) and for NUR and UR separately, and from multiple regression analysis with the subgroups (NUR and UR) as an additional predictor (BOTH). Prevalence of under-reporting and overweight increased between 1988 and 2003. In ALL and BOTH there were trends to increased body mass, protein intake (g/d and % energy) and carbohydrate intake (% energy only) and decreased fat and alcohol intakes (g/d and % energy). In BOTH there were also increases in reported EI and carbohydrate intake (g/d). None of the trends in NUR was significantly different from those in UR, but some trends in ALL and/or BOTH were not significant when UR were excluded. Trends remaining significant in NUR were increased reported energy intake, protein (g/d) and carbohydrate (g/d) intakes, and decreased fat (% energy only) intake. There were no significant trends in PAL. We conclude that some, but not all, dietary trends were affected by exclusion of UR.
For many years, health authorities have recommended dietary changes such as a reduction in fat intake and an increased intake of carbohydrate-containing foods, and favourable trends in dietary composition have been reported (Arnett et al. 2000; Gray-Donald et al. 2000; Hulshoff et al. 2003) . Despite this, the prevalence of overweight and obesity has increased in many countries (World Health Organization, 2000) . Whether this is due to increased energy intake (EI) or decreased physical activity, or both, is not clear. Some reviews have favoured increased EI (Harnack et al. 2000; McCrory et al. 2000b) or reduced physical activity (Hill & Melanson, 1999; Jebb & Moore, 1999) , while others have considered that definitive conclusions cannot be made (Jeffrey & Utter, 2003) . Some studies have found increased EI (Anand & Basiotis, 1998; Kennedy et al. 1999; Cook et al. 2001; Arnett et al. 2002 (women) ; Nielsen et al. 2002) , while others have found no change or reduced EI (Heini & Weinsier, 1997; Norris et al. 1997 : Arnett et al. 2000 , 2002 ; Hulshoff et al. 2003) . Results of individual studies on trends in physical activity are also variable (Simmons et al. 1996; Lindquist et al. 2001; Arnett et al. 2002; Barengo et al. 2002; Bruce & Katzmarzyk, 2002; Rodriguez et al. 2002; Bauman et al. 2003; Lindahl et al. 2003; Talbott et al. 2003) . Some of this confusion may be due to difficulties in measuring dietary intake and/or physical activity, and/or failure to identify reports of doubtful validity.
It is well established that the validity of self-reported food intake is uncertain and that EI is generally underreported when compared with energy expenditure (EE); (Black, 2000a; Hill & Davies, 2001 ). Misreporting of physical activity level (PAL) may also occur (Lichtman et al. 1992; Jakicic et al. 1998; Irwin et al. 2001) , although evidence for this is inconsistent . Under-reporting is more common in overweight than in normal-weight individuals ) and under-reporters (UR) appear to have 'healthier' dietary patterns, eating less fat and more protein (expressed as % total EI) than non-UR (Becker et al. 1999; Rosell et al. 2003) . Under-reporting may be due to under-recording (food eaten being forgotten or not reported) or to under-eating (consuming less food while under study) Goris et al. 2001) . Whatever the cause, under-reporting is a major source of bias in dietary studies, and conclusions may be altered by including UR in the data set (Stallone et al. 1997; Becker & Welten, 2001; Rosell et al. 2003) . As the prevalence of under-reporting may be increasing (Hirvonen et al. 1997; Heitmann et al. 2000) , trends in dietary intake could be compromised by disproportionate under-reporting, although this has not been widely considered to date.
The aim of the present study was to investigate trends in energy and macronutrient intake, body weight and physical activity in university students studying an optional unit in human nutrition between 1988 and 2003, and to examine effects of excluding UR from the analysis.
Subjects and methods

Subjects and protocol
The present study analysed data collected from all (n 887) non-pregnant, non-lactating female university students undertaking an undergraduate 'interest' (optional) unit in human nutrition at the University of New England (Australia) each year from 1988 to 2003. Students were a mixture of mature-age correspondence students and younger oncampus students. Data were also collected from 199 male students over the same period, but there were small numbers in each year, so the data for men were not analysed for the present paper. The number of female students in each consecutive year from 1988 to 2003 were 50, 47, 44, 31, 33, 32, 46, 42, 38, 48, 80, 65, 83, 82, 92 and 74. As part of a mandatory practical assignment on dietary assessment, all students enrolled in the unit were required to keep records of habitual dietary intake and physical activity. Dietary records (7 d) were kept from 1988 to 1995, reducing to 4 d from 1996 to 2003. All records were kept during February or March each year. The record period included at least one leisure (weekend) day. Students were given a booklet containing detailed instructions on the methods to be used and individual assistance was provided as required. P. M. W., from whom a copy of the booklet may be obtained, checked all the records. Except for the length of recording period (7 or 4 d), the protocol was identical in all years.
The decision to analyse the data was not made until after all the data had been collected. Thus our present sample was not 'representative' and there was no formal recruitment process other than to include data from all students who had completed the assignment. However, as the main purpose of the study was to use existing data to examine effects on trends of removing UR, the lack of representativeness of the sample is not considered to be important.
The retrospective use of the student data in the present study was approved by Human Research Ethics Committee of the University of New England (approval no. HE03/106).
Pattern of activity and energy expenditure
Each student recorded their activities during the study period to the nearest 1-5 min on time sheets. Daily EE and PAL were calculated using a factorial method from time spent in sixteen activity categories and their average energy costs relative to BMR as described previously (Warwick, 1989) , except for an adjustment to the energy cost allocated to one of the 'on foot' activity categories. Table 1 shows the activity categories used in the present study and their average energy costs. BMR was calculated from body weight measured on the first day of the study using the equations in Table 1 of Schofield et al. (1985) . To investigate time spent on physical activity, we analysed data for each of the individual activity categories in Table 1 , the sum of time spent in the on foot (F), walking (W) and exercise (E) activities, and the times spent in all activities allocated an energy cost
Energy and macronutrient intakes
Dietary intake was measured by a combination of the precise weighing and the weighed inventory methods, as reported previously (Warwick & Busby, 1991) . Correspondence students were required to purchase or borrow a set of diet scales (minimum 500 g capacity with 5 g divisions).
On-campus students were provided with a set of portable electronic scales (2000 g capacity with 1 g divisions) although two early cohorts (1988 and 1989) used 500 g capacity, 5 g division diet scales. Students who were not able to weigh food consumed away from home described the foods in detail; weights were established later by Body weight, height and weight change during the study Students were instructed to obtain a set of bathroom scales and to weigh themselves on the first morning of the record period and again on the morning after the end of the record period. The instructions were to record body weight first thing in the morning, in the same clothes, having voided urine, and before drinking or eating anything. Weight change during the study was calculated by the author by subtracting body weight on the final day from that on the first day, and was expressed as weight change in g/d. Students were also asked to report their height in centimetres. Thus all weight and height data were self-reported.
Measurements of body-weight change were used to investigate whether any under-reporting found was due to under-eating or to under-recording (Goris et al. 2001) and as a crude check on our estimation of energy balance (Edholm, 1961) . Loss in body weight during a study can be an indication of a reduction in EI. Where there is no under-reporting, the amount of weight lost should be the same as the expected weight loss calculated from energy balance and the energy content of weight loss. Weight losses that are lower than 'expected' can indicate underreporting. In the present study, expected weight loss was calculated from energy balance during the study (reported EI -EE) divided by an approximate energy content of weight loss of 30 kJ/d (Saltzman & Roberts, 1995; Goris et al. 2001 ).
Identification of under-reporters
Subjects were identified as UR from their reported EI:EE using the cut-off value calculated by Black (2000b) : subjects with reported EI , 76 % EE (reported EI:EE , 0·76) were classified as UR. In the present study, the remainder of subjects were classified as nonunder-reporters (NUR). The cut-off values used by Black (2000b) also identified over-reporters (where reported EI:EE $ 1·24). However, the prevalence of over-reporting was very small in the present study (n 15) and there was no significant correlation between the percentage of subjects over-reporting and time (r 0·299, P ¼ 0·261); as the purpose of this paper was to investigate effects of excluding UR, over-reporters were included as NUR.
Statistical analyses
Due to skewed distributions, data for subject characteristics, dietary intake and PAL were expressed as median values and 25th and 75th percentiles; differences between NUR (n 440) and UR (n 447) were evaluated using the Mann -Whitney U test. Except where noted, data for prevalence of under-reporting and overweight in each year were not skewed, and unpaired t tests and simple linear regression analysis were used to assess differences between NUR and UR and the relevant trends respectively.
To investigate trends in body weight, dietary intake and PAL, we analysed the data in several ways, and have reported the results of each analysis. To investigate trends in the entire cohort (ALL) with no consideration of under-reporting, median values for all subjects in each year were tabulated, with each year allocated a year code (0 for 1988, . . ., 15 for 2003); trends were determined by simple linear regression. Expressing the data as median values for each year satisfied normality assumptions. UR and NUR were then identified, and the data for the two subgroups (UR and NUR) were tabulated and analysed separately using simple linear regression, as for ALL. Finally, we used a multiple regression model, with year and group as explanatory variables, to test for differences in trends between NUR and UR and for any common trends for the entire cohort separated into the two subgroups (BOTH). All data manipulation and analyses were done using the MINITAB package, (Minitab Inc., State College, PA, USA). Unless otherwise specified, all significance levels given are two-sided.
The question remains as to whether data for UR should be discarded completely (as for NUR), or whether they should be included and accounted for by multiple regression (as for BOTH), or by some other way. As intakes from UR are biased, and excluding UR may affect conclusions (Stallone et al. 1997; Becker & Welton, 2001; Rosell et al. 2003) , we believe that it is not appropriate to use data from the entire cohort (as for ALL), but we included this method as it has often been used in the literature. We were uncertain about using multiple regression analysis. This is a statistically superior way to investigate trends where there are known subgroups, but it assumes valid data in all subgroups, which may not be the case for UR. We have therefore placed most emphasis on trends found in NUR. However, where there are no significant differences in trends between NUR and UR, the possibility remains that trends from the multiple regression (BOTH) analysis are more representative of trends in the general population than trends found in NUR using simple linear regression.
Results
Characteristics of the subjects and differences between under-reporters and non-under-reporters Table 2 shows the characteristics, EI, EI levels, PAL, energy-adjusted macronutrient intakes and times spent in some activity categories for ALL (n 887), for NUR (n 440) and UR (n 447), and differences between the two subgroups. UR were older, and had a greater body weight, BMI and PAL than NUR. UR also had higher energyadjusted intakes of protein and carbohydrate and lower energy-adjusted intakes of alcohol and fat, with the expected lower intakes of total energy. EI level was significantly lower than PAL in all three groups (ALL, UR and NUR), (P, 0·001 for all comparisons, using paired Student's t tests on the data for all individuals in Table 2 . Self-reported characteristics, energy and energy-adjusted macronutrient intakes, and physical activity level of the subjects* Table 1 .
each group and Mann -Whitney U tests on the median data for each year). There were significant differences between UR and NUR in time spent in several activity categories with UR spending less time sitting busy, and more time in total 'on foot' (F) activities, the majority of which was due to more time in the F1 and F2 categories combined. UR also spent more time in the sum of activities that were allocated energy costs of $ 4·0 and $ 5·0 £ BMR. There were no significant differences between the two subgroups in time spent asleep, lying and sitting quietly, or in total time spent walking (W) or exercising (E).
Weight loss during the study period
The individual data for body weight loss during the study were skewed, with median values of zero for all groups. However, mean values indicated that ALL (n 887) lost 46 (SE 5·2) g/d during the study period, with UR (n 447) losing 62 (SE 7·7) g/d and non-UR (n 440) losing 29 (SE 6·8) g/d. As the paired Student's t test is robust against departures from normality, particularly for large samples, we used this to examine whether weight losses were significantly different from zero, and they were in all three cases (ALL, non-UR and UR; P ¼ 0·000 for each comparison). The difference in weight loss between non-UR and UR (even though both median values were zero) was statistically significant using the Mann -Whitney U test (P ¼ 0·004) and using the unpaired t test (P ¼ 0·001). Mean expected weight losses were: NUR 24 (SE 2·0) g/d (actual weight loss 29 g/d); UR 129 (SE 2·1) g/d (actual weight loss 62 g/d). In UR, the expected weight loss was significantly greater than actual weight loss (P ¼ 0·000, Mann -Whitney U test and paired t test). Thus, UR lost more weight while under study than NUR, and lost less weight than expected from their energy balance, suggesting a combination of both under-eating and under-recording in UR. In NUR, actual weight loss was similar to expected loss, suggesting under-eating without under-recording.
Simple linear regression analysis of the mean weight change tabulated for each year (n 16 years) showed a significant increase in weight loss during the study period These weight change comparisons are limited by use of skewed mean rather than median values, unknown accuracy of self-recorded weight changes by subjects (43 % of which were recorded as zero), errors involved in assuming the same energy content of weight change for all subjects (Saltzman & Roberts, 1995) and by the possibility that the change from 7 d to 4 d records in 1996 affected weight change expressed on a per d basis. Inspection of the scatter-plot of weight change against year shows no evidence for this final possibility.
Prevalence of under-reporting and overweight
Of the 887 subjects, 50·4 % were UR and 25·7 % were overweight (BMI $ 25·0). There was a significant increase in the prevalence of under-reporting with time (trend coefficient 1·08 (SE 0·36) % per year), increasing from 41·3 % in 1988 to 57·5 % in 2003 (P ¼ 0·01). In the present study, 64·5 % of overweight subjects under-reported compared with 45·5 % of normal-weight subjects, confirming higher levels of under-reporting in overweight subjects. Prevalence of overweight also increased with time (trend coefficient 1·20 (SE 0·20) % per year, P, 0·001), increasing from 15·5 % in 1988 to 33·6 % by 2003; however, due to one unusual observation (in 1991, reason unknown) normality assumptions were violated, so this result was not statistically valid. However, re-analysis of the data excluding the unusual observation satisfied normality assumptions and made little practical difference to the result (trend coefficient 1·35 (SE 0·14) % per year, P, 0·001; 13·7 % overweight in 1988, increasing to 34·0 % in 2003). Using a test of proportions, the prevalence of overweight was greater in UR than in NUR (32·9 (SE 2·4) v. 18·4 (SE 2·0) % respectively, P ¼ 0·000). However, multiple regression analysis showed no difference between UR and NUR in the trend to increasing prevalence of overweight with time. Table 3 shows trends between 1988 and 2003 for median body weight, BMI, reported EI, PAL, macronutrient intakes, and time spent in some activity categories. Results are shown for ALL, BOTH and NUR. There were no statistically significant differences in trends between NUR and UR, although the difference for PAL was marginal (P ¼ 0·059).
Trends in body weight, dietary intake and activity patterns
In ALL and BOTH there were many significant trends. These included increases in body weight, BMI, protein (g/d and % energy) and carbohydrate intake (% energy only), and time spent lying asleep and sitting quietly, and decreases over time for alcohol (% energy only) and fat intakes (g/d and % energy), and time spent sitting busy and walking average pace. In BOTH (but not ALL) there were also significant increases in EI, in carbohydrate intake (g/d), and in time spent in F2 'on foot' activities. In ALL, but not BOTH, there was a significant increase in time spent in activity categories allocated an energy cost of $ 4·0 £ BMR. Many of the trends in ALL and/or BOTH were weakened when UR were excluded. The only trends remaining significant in NUR were those for EI, protein and carbohydrate intake (g/d only), fat intake (g/d and % energy) and time in 'lying asleep' and 'sitting busy' activities.
We do not believe that our trends were affected by changing from 7 to 4 d records in 1996, as data for the first 4 d of the 7 d records were tabulated in 1995, and comparisons between 4 and 7 d results showed no differences (P. 0·6 for all comparisons, Mann -Whitney U test; P. 0·2 for all comparisons, paired t test). In addition, inspection of scatter-plots of the variables against time showed no evidence of differences pre-and post-1995.
There were no significant trends with time for age, height, EI level or any of the activity categories not listed in Table 3 . * NS. † For details of subjects and procedures, see pp. 680-681. ‡ For description of activity categories, see Table 1 .
Discussion
Prevalence of and trends for overweight and underreporting
In our present sample of female university students, we found a significant increase in the prevalence of overweight and an increase in body weight between 1988 and 2003. Despite the lack of 'representativeness' of our sample, and the fact that body weights and heights were self-reported, our rates of overweight (about 15 % in 1988, rising to 34 % by 2003) are compatible with data from Australian female subjects of similar age: 22 % overweight or obese in 1989 (National Heart Foundation, 1990), 33 % overweight or obese in 1995 (Mclennan & Podger, 1998 ) and 35 % overweight or obese in 2000 (Cameron et al. 2003) . The increase in body weight in the present study (about 4·0 kg in the entire cohort, Table 3 ) is also compatible with an increase of 3·7 kg in Australian women aged 25-34 between 1983 25-34 between and 1995 25-34 between (Cook et al. 2001 . Thus, our present subjects (university students) appear similar to the general population with regard to body weight status. As found in other studies Hill & Davies, 2001 ) our UR were heavier and had a higher prevalence of overweight than NUR. We also found an increase in the prevalence of underreporting over time, from 41 % in 1988 to 58 % in 2003. This trend was expected because of increasing overweight in Australians (Cameron et al. 2003) , higher levels of under-reporting among overweight individuals and because similar trends had already been reported (Hirvonen et al. 1997; Heitmann et al. 2000) . We have not compared these results with other studies, as we would expect the prevalence of under-reporting to vary with the subjects studied and the method used to identify UR.
Identification of under-reporters
As one aim of the present paper was to investigate effects of excluding UR, the quality of the method used to identify UR is important. The most sensitive method is to measure EE and to compare it directly with EI (Black, 2000a) , as done in the present paper. This allows identification of UR, who, while appearing to eat reasonable amounts of energy relative to a sedentary lifestyle, still under-report relative to their actual level of activity. It also allows for identification of changes in under-reporting over time if there are also changes in physical activity. The latter is relevant to the present study as, although only marginally significant, PAL tended to increase in UR (P ¼ 0·054; results not shown in Table 3 ), but not in NUR (P ¼ 0·663; Table 3 ). However, our use of a factorial method to measure EE and classify UR is limited by uncertainty about the validity of activity records and known errors in this method (Durnin, 1978) . Some studies have found an over-estimation of activities in some overweight individuals (Lichtman et al. 1992; Jakicic et al. 1998; Irwin et al. 2001 ) and self-reporting of activity may be subject to similar errors to those in reporting food intake . In the present study, UR had a higher PAL, spent more time in several of the 'active' activity categories and less time sitting busy than NUR (Table 2 ), but it is not known whether these differences are real or artefacts of misreporting. Thus, some subjects may have been misclassified due to misreporting of activity.
Our use of the EI:EE , 0·76 to identify UR is also limited by the accuracy of factorial measures of EE. This cut-off for identification of UR was based on the doubly labelled water method (Black, 2000b) , and it is generally accepted that factorial measures are less accurate than the doubly labelled water method, especially for individual subjects (Institute of Medicine, 2002; Food and Agricultural Organization, 2004) . Factorial measures of EE may also be underestimates (Institute of Medicine, 2002) , in which case some of our UR would have been misclassified as NUR and the overall prevalence of under-reporting in our present study would have been under-estimated. This is quite possible, as (unpublished) re-calculation of data for ten non-smoking subjects from a previous study (Warwick & Baines, 1996) shows that the sixteen-activity-category factorial method used in the present study under-estimated EE by 10 % compared with the doubly labelled water method (9·6 (SE 0·5) v. 10·6 (SE 0·8) MJ/d for factorial and doubly labelled water respectively; P ¼ 0·023), although there was no significant difference between factorial EE (9·6 (SE 0·5) MJ/d) and that measured by the intake -balance method (10·2 (SE 0·9) MJ/ d, P ¼ 0·214). The median PAL of 1·64 for our present subjects (Table 2) is also lower than values of about 1·8 found in doubly labelled water studies on women aged 19-50 years (Institute of Medicine, 2002) . However, there is no information about activity patterns in the latter report, so the comparability with our present subjects is not known. On the other hand, our PAL is consistent with the 'expected' PAL range (also from doubly labelled water) of 1·6 -1·7 for mainly sedentary persons (Black et al. 1996) , and the agreement between actual and expected weight loss in NUR indicated reasonable results for energy balance. McCrory et al. (2002a) have suggested that using the percentage difference between EI and EE to identify UR is technically incorrect when applied to individuals, because it does not take into account errors used in the methods used to quantify EE and EI. However, the cut-off value used by Black (2000b) to indicate under-reporting (EI:EE , 0·76) and adopted in the present study was calculated after taking such errors into account. On the other hand, taking the errors into account by using the Goldberg equation, as described by Black (2000a) , widens the range of 'acceptable' diet reports and classifies more borderlinereporters as acceptable than the EI:EE , 0·76 method. We believe that excluding some borderline-reporters (as would have occurred in the present study) would strengthen rather than weaken conclusions about trends in NUR, as there would be a higher level of certainty that the NUR really were NUR.
Trends in physical activity and dietary intake
In the present study the ALL and BOTH analyses revealed many significant trends, but many trends were weakened by exclusion of UR, suggesting bias from UR (Table 3 ).
All of our analyses showed trends to increased time 'sleeping' and decreased time 'sitting busy' over the 15 years, and no statistically significant (P, 0·05) change in PAL (Table 3) . Excluding UR from the analysis made no difference to conclusions about PAL, but did alter conclusions about trends for time spent in some activity categories (F2, W2 and activities $ 4·0 £ BMR, Table 3 ). A marginally significant trend toward increased PAL was found in UR (P ¼ 0·054), and significantly more time spent in F2 activities (P ¼ 0·032) (results not shown), but, as previously discussed, the validity of self-reported activity in UR is unknown. As these changes were not evident in NUR, we conclude that there was no change in physical activity in the present study, although the decrease in time spent sitting busy (by about 100 min/d, see Table 3 ) is an interesting observation for university students.
We were unable to find comparable data in the literature, as most studies have measured leisure or work activities separately, rather than total activity as done in the present study. However, several studies have also reported no secular change in various aspects of activity in various groups (Heitmann et al. 2000; Lindquist & Bray, 2001; Arnett et al. 2002; Lindahl et al. 2003) or no changes in women (Talbott et al. 2003) . One Australian study reported a decline in participation in physical activity between 1997 and 1999, despite increased knowledge about health benefits (Bauman et al. 2003) . Although free-living physical activity is difficult to measure (Schutz et al. 2001 ) and the factorial method is liable to many errors (Durnin, 1978) , our increase in prevalence of overweight did not appear to be related to decreased physical activity.
We found a significant decrease over time in % EI from fat, which was not affected by exclusion of UR. Many other studies have reported decreases in % EI from fat (Heini & Weinsier, 1997; Norris et al. 1997; Anand & Basiotis, 1998; Kennedy et al. 1999; Arnett et al. 2000 Arnett et al. , 2002 Gray-Donald et al. 2000; Hulshoff et al. 2003 ) and there appears to be evidence that people have been modifying the fats in their diet in line with dietary recommendations. Whether decreased % EI from fat is due to reduced fat intake (g), to increased intakes of other macronutrients (g) or to some combination is not clear. Several studies have reported increased carbohydrate intakes (g; Anand & Basiotis, 1998; Cook et al. 2001) , but results for fat and protein intakes (g) are variable. Some studies have found decreased fat intakes (Norris et al. 1997; Gray-Donald et al. 2000; Cook et al. 2001) , while others have found no change (Heitmann et al. 2000) or increases (Anand & Basiotis, 1998; Kennedy et al. 1999) . Similarly, some studies have shown increased protein intakes (g; Gray-Donald et al. 2000) and others no change (Cook et al. 2001) . The fact that expressing macronutrients as % energy rather than in g affects trends has been reported previously (Crane et al. 1992) . Some of the confusion could also be due to different time-spans investigated. For example, intakes of fat (g; Anand & Basiotis, 1998) and energy (Kennedy et al. 1999 (Kennedy et al. ) declined between 1965 (Kennedy et al. and 1990 (Kennedy et al. , but increased between 1990 (Kennedy et al. and 1995 In the present study, all of our analyses showed an increase in protein intake (g) between 1988 and 2003, but not all showed decreased fat intake (g). As previously mentioned, we do not believe the ALL analysis to be appropriate, so conclude that carbohydrate intake (g) increased in our present study, as found in another Australian study (Cook et al. 2001) . Thus, our decreased % EI as fat was due to increased EI through increased protein and carbohydrate intakes (g), and not to decreased fat intake (g). Indeed, an increase in EI with time would be expected simply to maintain energy balance with increased body weight at the same level of activity.
Our present trends in EI also varied with the analysis, with significant increases in BOTH and NUR, but not in ALL (Table 3 ). The lack of increase in ALL was probably due to disproportionate skewing of the results by the very low EI in UR. This illustrates the importance of identifying UR when investigating changes in EI. While several studies have reported no change or declines in EI since the late 1980s (Heini & Weinsier, 1997; Norris et al. 1997; Hulshoff et al. 2003) despite increases in body weight, others have found increases (Kennedy et al. 1999; Arnett et al. 2002 (women) ), including another Australian study (Cook et al. 2001) . However, none of these studies identified UR for their analyses.
In conclusion, our present study shows that some trends in activities and dietary intakes are affected by underreporting. When UR were excluded, there were significant increases in energy, and in protein and carbohydrate intakes (g), between 1988 and 2003, with no change in fat intake (g) and a consequent decrease in % EI from fat. During the same period there was no change in overall PAL. Despite the lack of representativeness of our present sample, and the fact that all data were self-reported, these results support the hypothesis that recent increases in prevalence of overweight are related more to increases in EI than to decreases in physical activity.
